In January of 1989, a new species of the genus Chlamydia was described by Grayston et al. (5) . Chlamydia pneumoniae, formerly known as the TWAR agent, was first isolated in 1965 but has only recently been distinguished from Chlamydia trachomatis and Chlamydia psittaci. Previous studies have demonstrated its unique biological characteristics, its genetic distinction from other Chlamydia species, and its importance as a respiratory pathogen (1, 2, 4, 6, 7).
C. pneumoniae has proved to be a difficult organism to propagate in cell culture. Kuo 729, 1987) . However, even when initial isolation has been achieved, the ability to propagate C. pneumoniae in cell culture has been less than satisfactory and little work comparing the effectiveness of various cell lines for passage of C. pneumoniae has been done. We (8, 9, 12, 15 lines tested, C. pneumoniae and C. trachomatis were inoculated onto pretreated and untreated monolayers of each cell line. Significant increases in C. pneumoniae inclusion counts were seen with pretreated HeLa 229 cells and to a lesser extent with pretreated McCoy cells, but not with pretreated BHK-21 or HL cells (Table 1 ). In cells not pretreated with DEAE-dextran, the mean number of inclusion-forming units (IFUs) per milliliter of inoculum observed after initial inoculation of C. pneumoniae was 2.6 x 104 for HL cells versus 1.6 x 104 for HeLa 229 cells (P < 0.001). Significant increases in C. trachomatis inclusion counts were seen in DEAE-dextran-treated HeLa 229 cells but not in the other cell lines (Table 2) .
Comparative growth of C. pneumoniae and C. trachomatis by using HeLa 229, McCoy, BHK-21, and HL cells. Significantly higher C. pneumoniae inclusion counts were seen after initial inoculation with both the HeLa 229 and HL cell lines than with McCoy and BHK-21 cells (Table 3) . After passage, C. pneumoniae propagated for 3, 5, and 7 days in HL cells had strikingly higher inclusion counts than it did in the other cell lines (P < 0.001 for each comparison; Table 4 ). Microscropic evaluation of the HL cell monolayers at days 5 and 7 showed many small inclusions indicative of secondgeneration reinfection of the monolayer.
For C. trachomatis, initial inoculation onto HeLa 229, McCoy, and BHK-21 cells produced significantly higher inclusion counts than inoculation onto HL cells (Table 3 ).
The highest inclusion counts for C. trachomatis in passage were seen when McCoy cells were passed after 3 days of growth, BHK-21 cells were passed after 5 days of growth, and HL cells were passed after 7 days of growth (Table 4) .
DISCUSSION
Grayston, Kuo, Wang, and colleagues have recovered C. pneumoniae from patients with acute pharyngitis, bronchitis, sinusitis, and pneumonia (6, 8) . However, the organism has been considered fastidious, being difficult to recover in initial culture and to maintain and propagate in passage.
Thus, improved methods for the isolation and propagation of (8) .
No data on the efficiency of growth in these cell culture systems after passage were provided (8) . Our results confirm their finding that HeLa 229 cells treated with DEAE-dextran were better than McCoy cells for initial isolation of C. pneumoniae. Of greater interest, however, was our finding that HL cells consistently demonstrated strikingly higher inclusion counts both upon initial inoculation and after passage than all the other cell lines tested. HeLa 229 cells were particularly poor in enhancing growth of C. pneumoniae in passage. These results are particularly striking in view of the fact that the strain we used, TW-183, has been adapted to HeLa cells. Further experience with the use of Unfortunately, none of the cell lines tested were optimal for the isolation and propagation of both C. pneumoniae and C. trachomatis. HeLa 229 and McCoy cells have traditionally been used for culturing C. trachomatis, with BHK-21 cells being used less frequently. We found that these three cell lines had about equivalent sensitivity for isolation of C. trachomatis. However, growth of C. trachomatis in HL cells on initial inoculation was clearly inferior to that in the other cell lines tested. Pretreatment of cell lines with DEAEdextran enhanced primary inclusion counts of C. trachomatis in HeLa 229 cells, was inconsistent in McCoy and BHK-21 cells (i.e., produced small increases or decreases in inclusion counts at various dilutions with no apparent consistent effect), and resulted in no enhancement in HL cells. Similar results have previously been reported by others (10, 11, 13, 14) .
In summary, HL cells proved to be the most sensitive of those cell lines tested for the isolation and propagation of C. pneumoniae TW-183. In addition, these cells require fewer enhancement procedures, making it easier to work with them. Their sensitivity, for example, was not enhanced by pretreatment with DEAE-dextran, and thus this maneuver can be omitted. HL cell monolayers can also be set up and used from 2 to 4 days after seeding, while HeLa 229 cells must be used within 2 days of seeding. Finally, this cell line allows a specimen with few IFUs to reinfect the same monolayer if it is left intact without repeat centrifugation, thus enhancing recovery in this situation. Further studies with HL cells are needed to determine the optimal concentration of cycloheximide, centrifugation speed, and temperature to be used, but our studies indicate that this cell line will be very useful to those studying C. pneumoniae and may well provide a more sensitive cell line for diagnostic confirmation of C. pneumoniae infection. Clinical studies with HL cells should be undertaken to assess their relative diagnostic sensitivity by using patient specimens.
